In this paper the possible circuit applications of thin film transistors, made by shadow masks, are discussed. Special attention is paid to the basic parameters determining the circuit properties.
INTRODUCTION
The thin film transistor (TFT) is an insulated field-effect transistor made by a simple vacuum deposition process. Although a TFT may not be considered as a competitor of the Si MOSFET, the TFT technology shows some attractive qualities for special purpose circuits: the possibility of making large.area (macro) circuits with a built-in dielectric isolation, and the possibility of handling high voltages. A special feature of TFT technology is the possibility of obtaining a higher level of system integration. This is for instance the case in solid-state displays, where electronic and display functions are merged. 1, 2 Most of the developed TFT circuits are digital circuits. Less efforts are spent on analog circuits, probably due to the proven reliability of the Si technology in microelectronics.
Nevertheless a higher integration level could also be possible in hybrids, using TFT technology. In order to check the feasibility of this goal, the characteristics of TFT test vehicles were investigated.
TFT TECHNOLOGY
The TFT structure used in our laboratory is shown in Figure 1 Finally the substrate is cut and gold wires are bonded to the TFT. In Figure 2 a TFT is shown mounted in a TO-5 package.
The stability of the device is mainly related to the insulator-semiconductor interface, a
AIOa-CdSe seems to be one of the more stable combinations, with a sufficiently small number of slow surface states. 4 The thin semiconductor film forms an n-channel, with a conductance determined by the applied gate voltage. In digital circuits the switching time of the device is of interest. In the absence of CM, the switching time is composed of a delay and risetime, both determined by Tr. The "on" and "off" state can be characterised by go. In the "on" state Vo VT > VD (-0)go has a similar behaviour as gm at large VD, go increases linearly with V6.
TFT INVERTORS AND CIRCUITS
The invertor stage may be considered as an elementary analog amplifier stage. Two types of load devices are possible: enhancement load ( Figure 4a ) and depletion load (Figure 4b ). The enhancement load gave only an amplification of 2.5, for a geometry ratio S1/S as large as 83. With the depletion load is the fact that the maximum gain occurs at Vc 0, independent of VT. Only the maximum attainable gain depends on VT. 
